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A pupil's experiences between the ages of 1 1 and 16 probably shape 
ultimate view of science and of the natural world. During these yeare 
most youngsters become more adept at thinking, conceptually. Since 
concepts are at the heart of science, this is the age at which most stu- 
dents first gain the ability to s^udy science in, a really organized way. 
Here, too, the, commitment for or against science as an interest or a 
vocation is often made. 

Paradoxically, the students at this critical age have been the ones 
least affected by the recent effort to produce new science* instructional 
materials. Despite a number of commendable efforts to improve the 
situation, the middle years stand today as a comparatively weak link in 
science education between the rapidly changing elementary curriculum 
and the recently revitalirtd high school science courses. This volume 
and its accompanying materials represent one attempt to provide a 
sound approach to instruction for this relatively uncharted level. 

At the outset tjjr^rganizers of the ISCS Project decided that it 
would be shpftSighted and unwise to try to fill the gap in middle 
school sjMi^nce education by simply writing another textbook.^We chose 
instead to challenge some of the most firmly established concepts 
ab6ut how to teach and just what science material can and should be 
taught to adolescents. The ISCS staff have tended to mistrust what 
authorities believe about'schpols, teachers, children, and teaching until 
we have had tl^ chance to test these assumptions in actual classrooms 
with real children. As conflicts have arisen, our pcAicy has been to rely 
more upon what we saw happening in the schqols than upon what 
authorities said could or woul4 happen. It is largely because of this 
policy that the ISCS materials represent a substantial departure from 
the norai. 

The primary difference between the ISCS program and more con- 
ventional approaches is the fact that it allows each student to travel 
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at his own pace, and it pcM niits thr scopr and \r()urnc c o( instruction 
to vary with his interests. abHities, and b:u kjiiound. Vhe ISC'S writers 
have systematic ally tried to pive the student more of a i()le in deciding 
what he should study next and soon he should study When the 
materials are uyfd as uitended. the IS( S teacher serves more as a 
Mask easer" tfian a "task master. ' It is his job io help the student 
a'nswer the cpiestions tfiat arise frc>m his own study rather than to try 
to anticipate and j^ackage what the student needs to know. 

I fiere is notfung radically new i|n the ISCS approacfi tc> instruction. " 
Outstanding teachers Troni SocratcS to Mark }U)pkins liave stressed the 
need to personalize education. ISCS has tried to do sonietfiing more 
than pay lip service to this goal. ISC S' major cc^ntribulion has beerf to 
design a system whereby an average teacher, operating under normal 
constraints, in an ordinary classrooni wuh ordinary cluldren, can in- 
deed give maximum attention to each student's progress. 

The development of the ISCS material has been a group eflbrt from 
the outset. Jl began in 1962, wfien outstanding educators met to decide 
what might be done to improve middle-igrade scieilce teaching. The 
recommendations of these conferences wfcre converted into a tentative 
plan for a set of instructional materials by a small group of Florida 
State University faculty members. Small-scale waiting sessions con- 
ducted on the P'lorida State campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year All tl^s preliminary w^ork was sup- 
ported by funds generously "provided by The Florida State University. 

In June of 1966, financial support was provided by the United States 
Oflice of Education, and the fxeliminary effort was formalized into 
Ihe ISCS Pr^ject. Later, the National Science Foundation made sev- 
eral additional gr^yits in support of the ISCS effort. 

The first draft of these materials was produced in 1968, during a. 
summer writing conference. The conferees were scientists, science 
educators, and junior high school teachers drawn from all over the 
United States. The original materials have been revised three timps' ; 
prior to their publication in this volume. More than 150 writers have 
contributed to the materials, and more than 180,000 children, in 46 
states, have be^ involved in thfeir field testing. 

We sincerely l^pe that the teachers and students>^who will use this 
material will find that the great amount of time, money, and effort 
that has gone into its development has been worthwhile. 
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Notes to the Student 

This Record Book is where you should write your answers. 
Tiy to fill in the answer to each question as you come to it 
If the lines are fiot long enough for your answers, uscihe mar- 
gin, too. 

Fill iti the blank tables with the data from your experiments- 
And use the grids to plot your graphs. Naturally, the answers 
depend on what has come before in the particular chapter or 
excursion. Do your reading in the textbook and use this book 
only for writing down your answers. . 



Notes to the Teacher 

In almost every instance, variable answers are of a quantita-^ 
tive nature and are based on measurements the students 
themselves make. In these cases, other answers may also be 
accepted, \ . 



Additional qucslions I have thought about: 



1. 



Chapter 1 
A First Look 
at Earth 



. It is'sphor!c;i! with ditVcrcnl-coloicd Mirlacc^. m lot of water, ami 
I I • • — — ■ — ' — ■ — — 

with white chnids cincrin^ h)r^e areas. 1 he ha/e arcuiiui it shows that 



it' has an atmosphere. !l seems to be iiiai^neii/ed because it atleets the 



inaeneuc in^uiinicms. 



2 Sohd areas of se\ eral dillercnt colors: large uater areas: kirue 
areas of clouds: several larsie river channels (ifclose enouiih); shadows 



show mountains: thin halo shows an aliiH^sphcrc. 



□1-3.: 

Q1-4.. 



No 



Yes. Snu)ke\ nKUerKil bein<2 thrown out: evidence oC material 



throw n out in the past, 
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Activity 1-1.^ Use map on the next page. 



|— (I ) cpcncis on su uiciu decision . ) 
ni-6 *^^'P£!^l!l5^' idea. 



\ 



a. Feb. L 1971; h. Iiirkcy; c . 35 km: d. 37.2° N; e. 3 0,2'" E, 



□ Laliliidc 1 5" N a nd loniiitude 120" W 

ri1-9 '^'^^r l^icific Ocean: Malax 'Peninsula: South Sea 



Islands and Japan: line ihrou^ih Norih and South Atlantic'' Ocean; 
Mediieianean through to South Asia. ^ . 



Q-I^-IQ Thcv are in zones. 



Shallow-- through the mid-Atlantic Odean; moderate— western 



LJ ■-■ ■ ^ — 

coast of South America: deep — South Sea Isultids, 




(□1-12 Answers will varv. ("Don't know'* may be 


a typical ahswer. 


bui betlcr students may come up with a connection 


between volcanic 


activity and earthquakes.) 









□ 1-13. V<^s (or pa rtly) 



□ 1-14 (Answers will varv: students may suggest the volcanic model.) 
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Felt (III) at Valdivia. 
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6.6 y 














injured, and widespread property damage in 
















Central Chile. 1.2-meter Tsunami (Peak to 
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7 5 (BRK) 
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EPICENTER bATA-(continued) 
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Preliininaiy Hypoccnicr and MAG. 
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Stfip Mine Explosion. 
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Hypoccnter and Mag. (3.3) by Brk. 






21 


20 


01 


57. r 


30.9 N 


41.6W 


North Atl%ptic Ridge 


N 


4.3 


22 


06 


29 


49.0 


31.1 N 


41.6 W 


North Atlantic Ridge 


N 


4.8 


25 


15 


31 


il.4 


41. 3N 


29.5 W 


Azores Islands Region 


N 


4.6 


23 


15 


44 


^\ 27.4 


47.8 N 


114.3 W 


Montana v 


50 
















Felt at Kerr Dam. 
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RESOURCE 1. 

\ 

\ 

pjl The CNulcncc sccMiis (o supp(^ the Hij^^^Ll^'jiil!!^ 
orJcr lor tjhKial tir(n)\ cs jo lia\c (ornicJ in the cliicction thcv are now 
f o i I lul . 1 1 would h a \c he cn ncc cssar\ (or !lic tjlacicrs (o ^lavc moved 
from the oceans if the continents werejiM t(^i?ether. 



□ 2. 



Somelhinii else besides j^hicicrs made (he iirooves. 



RESOURCE 2 

Qj^^ Yes. (hey match by col ors. 

□2. ^omc layers match; one doesn't. 



□ 3. The continents were once joined toget her (of the layers an d fossils 
d e \' eloped wher e thev no w are, and th en. the land sank in the m iddle, 
forming the c^ceaii). . 



RESOURCE 4. 

Shallow 



\ 



p2 Intermcdiat^-^Q to 299 km 



Q3 Malay Peninsula> Japan, South Sea Islands 



somewlmt) 



□4 Ygs (somewlmt) \ 

gs- Ves ^ ^ ~ ; ■ ^ 

T^h^ spreading was about the same. ' " 

Q 7^ The age of the rocks should get greater as you po away from the ^ 
ridge in either direction. - ^ . y 



20 



cloiniiKinl roc k- A uinint: ni iiK'r;ils ;uo (.[iKirl /. /c lcKp:it . ni K.i. Iiornhlcn Jc, 

and calcilc. ^ 

j— J2-4 Rocks NN'ith intcrlockiiic tcxiiirc were fo rn^cd iindcM. conciitions 
of extreme pressure an d heal as either J^iebus o\ inetain orph ic rocks. 

^ I hose that have a noninlerlcKkinL! texture were formed by ccnrentaUon 

. — . ^ . ^ — 

as sedimentary rocks. 

_ 

Table 2-2 , 



Rock Number 


* Mineral 


Type 


05 

\ 


mica, feldspar, quartz 


mciamorphic 


06 ' • 


mica, feldspar, quartz 


igneous , 


08 


plagioclase. feldspar. 
hoVnbleiK^c 


> 

igneous 




calcite 


metamorphic 


.13 

1 _ , -, -, ' 


r 

quartz ^ 


sedimeniary . 


17 


calcite 


sedimentary 



□2-5. 



Possibly all three kinds. The valley and ridges consist of sedi- 



mentary rock; intrusions of igneous rock occur along the Blue Ridge;, 

4 

some of the uplifted rock may have been changejj to metamorphic, 
(Answer^ will vary with locations.) ^ 
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Q 2.7^ (Answers will v{>ry with locations.) 



(Answers will vary with locations.) 



The jMomul ;(ppo,trs to ha\e cr;n.koi.l (LuiIilhI) 
□ 2-9. ' ' 



□2-11 



^ '! ho \\ On! w aW o\ 






was uplilUni 






The inoiin(,uns u 

■ 




lilicJ 


up and \i\\C( 




l\Ui!tinii. 


(StiulciU answers 


»— 




aceordiMiZ to 


the 


iiuhIcI uscJ.) 



□i 13 igneous (rh\olUc), 'fhe line Liy.siallinc. gla.sbV, 

iVolhv naliirc of ihc r^^ck ^l^l!izc^ls ih,H il was rt^rijicd from mollen rock 
at the surface of the carih. 



The Mono cralcrs were active volcanoes at one time. Since the 
□2*14 '. ^ 

rock is igneous, the material in the tbrmations came from below the 

surface. Il flowed out through openings, forming the cone-shaped 
— ^ — . ^ 

mountains. 



Yes The Nhape of* Mount St. Helens suiiuests the classic vol- ^ 
□2-15 L ! — ^ ; 

canic cone. Like the Mono craters, it was formed by the piling up of 
once mplten materials on the surface of the earth. You would expect 
the rocks in it to be larselv ianeous. 



The rocks (tzrav eraniic) are igneous, but they were formed 
□2-18. - ' " ^ 

deep beneath the surface. They cooled more slow-ly and under higher 
pressure than the igneous rocks that formed on the surface of the Mono 
craters. 



Molten vock formed into' a dome-shaped mass deep under- 

□2-17. . , , ! • 

ground, and then slowly hardened, 'i hc material over alid around the ^ 
dome was .sotk^r than the dome it^self and eroded away, leaving the 

T """ ■ ■ ■ 

dome exposed. , ^ , . 

« ■ ■ 
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CHECKUP ». 

^ 1 ho il;iik-col(HOcl KH-k IS .111 mtiiiMon pr iiiollcn rink t!i:U fil led :i 
i-i.ick iiiuieiiiKniiul ami \hcn s|o\vl\ Ii.ikI cirhI It brr.iii ic \iM blc Ixhmiisc 



I he sc(.iinicni:irv kkK is o\i\cr lluiii ihe i!2nC(nis rock, i he molten 



reck lorccJ its nk^v ihi iMiiZlKthc ciack in the sedinientaiA Knk in formin g 
^^^^^ 

the lUiicoMs intrusion,. \ 
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r-io 4o Vhc cjcneral process was foklinii lavers of rock caused by 
I !2-18 £ — • — ~ — — — 

lateral pressure. I lie hori70!ilal la\ers uere wrinkle J into a scries of 
f(^kls. which were then eroded. 



□ 2-19. 



( Answern^vill \arv accordiniz to ihe tnodel used. A mc>del oi 



eA I her the col I ision of crust a.l plaCc^^. or the "vsM inklcd 



apple" can explain the 1 au 1 1 i ng a nd f g Idjuicf^ 

— — ' - ~ 

□ 2-20 '^'^^ qlacier_exerls a I'orce on the rock to ronH->vf.^ c hunks 
of it , carry the chiuiks some distance, and deposit them, thus 



chanqinq tlie s jiapes_ o t mou n t a i n s . 



□ 2-21. 



More snow falls than melts. The snow compresses and f.orms 



ice. The ice moves down the Tuonntain l^ecause o^ tbp Force of 



gravity. The forces of weight and friction act on the 



mountains as the qlacier.s move , wearing them away. 



Q2-22 U-shaped valley s are formed b y the mass of ice, ca rrying 
rocks imbedded in it, scouring and carvin g out a wide , curved he^i. 

Plucking of rock by ice at the h^ad of a glacier deepens and widens a 
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hole to ni:iko a howl-sh.ipcil basin. I bis Jvn\ l-shapod '^^'^^i^^J^'J^^'jjl 
wilh water, lorniing a iilacial l;i]^Jj;>]^'j;^_gl^'f^^ 
maio glacier from ihc side, have loss '^i;^^ 



at a slower rale. When the iee melts. ilK^^a|Uvy^_i^ 

left hish above the iriain vallev and is called a hanginu valley. 



RESOURCE 5 



No. 


Name 


Prediction 


Results of tests 


05 






> 


06 








07 








08 








09 








10 








11 








12 








13 








14 








>5. 








16 


_^ 






17 


<: 






18 








19 








20 
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RESOURCE 8 

This is a ctMitrol. 



□ 1. 



□ 2. 



'1 he saiul uas same what cciiicnlcci (ouctficf, iiiui iho C()!or had 



changed m the iwo dishes \o which !hc chemicals had been added. 



There was no chaniie in the sand in the conirol dish. 



RI^SOURCE 



I»C$ VIII«o«, U.&A 
* 1972 




.. i 



The rock tv£o_j^i^^Mi!io J"m 

^ - . 



□2 riic si/e of (he minerals will get larger as you pr ogress downward 

(o (he right — 

Q3 The arranuenient of minerals will be toward niore, pronounced 
banding from 16 to 18 to 20 to 05. ' 



4 The lo wer right cor ner 



pi 



RESOURCE 11 

Harder than gU 



iss 



Q2 Nonmet allic luster 

RESOURCE 13 




\D1. 



Yes (somewhat) 



Q2 they were formed by volcanic action. 



15 



Chapter 3 Q^.^ I.im-k-J i.uk w.f. UmmuhI muU-i u.iu-i Ai some (mu- in (ho 



The Midlands, 
A Pathway 
to the Sea 



T''^! ii<"i iiin-.i h i\c i.,-.^ ic.l il,.- l,.i-J V. 



I'll, . i I - 1 1 . i ■ \ 1 1 1 \ 



dostmalimi. 



□ 3-3. 



- poicniKil ci!ci-'\ ) .inj o! In^'li picoipii.ii u>!). "I ii.'N need potenli.il nuM-N 



.ind w ak"! U) fiol si. II let! 



□ 3-4.. 



I ;kums dial cair.e a n\ci to Dow s\\i!(|\; (|) ,;,pKl chanec of 

. - ' ^ 



pok-nnal [o kiiu-lic cnoiux; (2) snioolh 1 1\ ci Ink!;^ 1) la.i-c source o!" 



w ater. 



I actors that cause a rncr to slow down; (I) le\eliiis oil of 



nv^->cd (less rapid drop); (2) obstacles, obstrueiions, and roii!:h.K->,s 
of bed; (3) los^ of water In Ji\-ersion. siiikina in, etc. 



l actors cansin^ ri\erS to carrN away rock and soil; (l/hjtjii 



' kinetic energy; (2} looseness of soil; (3) haidne.s.s of f ocksij-l) snioo 



loom- 



— — ; ^ 

ncss of riverbed. * 



□ 3-5. 



As the potential energy ischany.ed to kinetic cnergv in the hills. 
the river moves faster. It picks up largei^roek s and a larger load of' 
rocks and soil.. When it reaches the valley, it lo-ses its kinetic energy 

/ \ ;^ ~; 

in friction and slows down. Ji drops the larger rocks first and finally I 
the smaller ones. Depo .sition is afVeeted by rate of flow, size of particles, 
obstacles in stream bed, and changes in direction of flow. 



.|0 vi^oiuvi\.c> MI diic^tiiii ucu, iimi cnang 



V 
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i 

tl 

|— ( PVodii. lioHs will (.iopcuJ oil choices.) 
T«bl« 3-1 


" Feature 


Your 
prediction 


Results of Test 

B — 


Accept prcdiclion. 


Reject prediction. 
Revise if rejected. 


Waterfalls 
' (Figs. 3-13 
and 3-14) 








Gullies 
(Fig. 3-15) 








Meanders 
(Figs. 3-16, 
3-17, 
and 3-18) 









Prediction 1. Hard rock on t)p)p of Niagara; mixed hard and^soft on 

, lop, with hard underneath, at Yellowstone. 
Labeled sketches: 
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IT 



Prediction 2. W.Hci Mows (oujhI |>oi(om ol pj<:L-, ;ind {2) j;ii!lios 

^ will clecpiMi ami Icn^Micn upw.iij ou llu- p;i[',o 

Labelcd skctcH: 



Prediction 3. ^^eposits of sand on inside of each curve. Water at that 
point will be moving sli?>.^'er than at a point across the 
river. The laad will be eroded away fn Figure 3-18. 

□3-7 ^''"^^ '^'^^ moved from left to right. The left photograph was 

taken lirst. 



RESOURCE 27 



'j 



It 



Table 1 


Slope 
Yin cm) 


Rate of Flow 
into Trough 
(in m]/sec) 


Trough 
Bed 


Speed 
(in cm/sec) 


rrriai I 


4 




Normal 




Trial 2 


8 


10 


NormaK 




/ Trial 3 


12 


10 


Normal 




Trial 4 


■.• 4 ' 


20 


Normal 




Trial 5 


" ■ . 4 


10 


Gravel- 
covered 





30 



RESOURCE 37 

Satid on the siJc racing \ou nunes up (he hlojX\ and drop.s on 

I I ' • -. — — — — ^ , . 

the far side. 

The vegetation 

□2. ^ 1 ^ 



□3. 



Layers of sand (called dune bedding) 



__^^^r^/-l^l<?py^ is injuiri/.onjaj layers; wiad-dcpcsiled sand 



is in tilted and curving layers. 



as. 



Figure 5A. From iefl (o right. 



□4-1.. 



The change from Figtire 4-3 (o 4-4 



□4-2.. 



Yes. The trees appear undamaged, so it is likely that (he wave 



action of ^he water, rather than the wind/ removed! the cottage and (he 



sand. 



low-energy waves move sjancj^nward, building up the beach, 
The high-energy storm waves move sand outward, eroding the beach. 

They erode^ the rock, expending the greater amount U^f their 

I ^ ^ — . — - . — - — . . . , 

energy on the headlands. They then move with less energy into the 



N pdj^kets, depositing sand and forming beaches. 



The rate of cave carving depends on the energy level of the 
waves, the range of the tidal cvcjes, seasonal dilVerences in waves, and 
the hardness of the rock. 
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Chapter 4 

The Shorelands 



19 



I he I'iKlion oC ihc oI the iiuoiiiiirv on the hottofu 



eaiiscs the wave lo break 



□ 4-7. 



Waves bend as lliev entei a bav beeause of diffraetion. The wave 



hits the headhuuls oCtho bay tirst; the e enter part of (he w ave eontinucs 



uni 



mpcdcd. 



Sketch of Prediction: 



'Waves approaching a shoreline al an angle bend because of refraction; 
the part arriving first is slowed up first and the wave front bends. 



Sketch of Prediction: 





• CiuisOs outward hiihMny. of (he ocwniN 1 hiN J.nK iivhil expose-* 
M iKM-nnv /i^iic of cc>a<^tlme \;nMiie walO! le\cK 1 he j^ioaior (ho 

■ — — 

dilVercnco between low and hnih (ide. the ^!e%ier ainoinii ot shore (hai 
will be subjecieJ (o w a\e aeoon. •?i^ki4hc niore the relationship betw een 
shtpi> and di>ekh wH! be aiTeeicd, 




□4-». 



'.!1io rial area represent y an oid w.ive-ciit benc h , T)\o sea .level 



has droj^i^ed (or the land has be en upIilLed) and new c 1 i ( f ■'^^ hrxve f o.rmed . 
The remains of old sea cJift's, slacks, 'and arcl^es injand, and old wave- 



deposited sediments on the CJ at area (whic h resem)->lep t]\e tidal flat in 

F :i, q ii re 4 - 1 4 ) a r" e e v J. d e,nc(^ r or t)ie change in sea level I 

Mcst of the sand and silt was carried down bv the river. 



□4-10., 



however, ocean tide^, curienls, and wave action m o ve sand and It 

also. The material .bronaht down l^v the ri^^er ca n be_j:^oved ricjht or } 

— ^~ — ■ : ' ' ' ^ ■ ' ■ V 

left der>endinci on tlie prevail.inu winds and cinn'eiU:<^, Tjjev would v 



p .r o babiy have a broadeniivi eTf e ct on the delta. 

• Waves strike llie coast at an ol^lique ansilc. The wave action 
□4-11 1. — 

carries sand aloim liic beach. Longshore currcnis also carry the sand. 



If there is a chanoe in direction of the coastline inward so that a point, 



or 



headland, is formed, then waves will be bent, or refracted, around 



(he paint and lose enough energy to tlcposit sand. This sitnd builds 
I up as a curved spit. 



□4-12, 



A fzlacier moved dpwn from the mountains to scour out a wide, 



U-shaptd valley. Alternatively, a fast-llowing river cut a V-shaped, deep 
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n\'cM :iN !t flowed tlowii \o sc.i W \\\\ the nu-ltni^^ oi }.»lacial 

*cc\ {he sc:j \c\'c\ rose ccMisulciiibh , f1(>i>diiir both ihc rliU !:il and the 
!i\'ci \'a!lcys. 

V 

RESOURCE 41 

Sketch of Prediction: 



/ 





How Well Am I Doing? 



You probably wonder what you are expected to Icam in this science 
' course. You would like to know how well you are doing. This section 

I of the book will help you find out. It contains a Self-Evaluation for 

each chapter. If you can answer all the questions, you're doing very 

well. 

i The Self-Evaluations are for your benefit. Your teacher will not use 

' the results to give you a grade. Instead, you will grade yourself, since 

you are able to check your own answers as you go along. 
' Here's how to use the Self-Evaluations.' When you finish a chapter, 

I take the Self-Evaluation for that chapter. After answering the questions, 

turn to the Answer Key that is at the end of this section. The Answer 
j Key will tell you whether your answers were right or wrong. 

Some questions can be answered in more than,one way. Your answers 

to thcs^questions may not quite agree with those in the Answer Key. 

If you miss a question, review the material upon which it was based 

before going on to the next chapter. Page references are frequently 

included in the Answer Key to help you review. 

On the next t6-4ast page of this booklet, there is a grid, which you 

can use to keep a record of your own progress. 



Notes for the Teabher^ 



The ("ol lowing ^cis of questions have been designed for self- 
c\;ilii;inon b\ your MiidenLs. The inient of the sel(-ev:ilii;uion 
Cjiiesiions is to inform (he student of his progress. The answers 
are pro\iVled for (he students to ci\e them "positixe reinforee- 
ment. F or this reason it is important that each student be 
allowed to answer these questions without feeling the pressures 
normaliy associated with testing. We ask that you do not grade 
the student on any of the chapter self-evaluation questions or 
in an;\ uav make him feef that this is a comparati\e de\:ice. 

The student shiMild answer the questions for each chapter as 
soon as- he finishes the chapter. After answering the questions, 
he should cheek his answers immediatciv h\ referring \o the 
appropriate set of answers' in the back of his Stu Jent^Record 
Book. , . ' 

There are sonic questions that require planning or assistance 
from the classroom teacher or aide. Instructions^ for these are 
listed m color on the pages thai follow. > ou shiudd ciieck this 
list carefully, noting any item that may require vour presence 
or preparation. Only items w hich require some plannine or ' 
assistance are ii.sted. 

You should check occasionally (o see if vour studcn.is are 
completing the progress chart on paiie 41. 



List the numbers of all the resources you used for this chapter. 



SELF-EVALUATION 1 



□ 1-1. This unit is about the earth's landscape. In the chapters that 
follow, you will be asked many questions about the earth's features, 
such as how they may have been formed and what they may look like 
in the future. Where will you get the information to help you answer 
the questions that were referred to as resource problems? 



□1-2. What observations have geologists used to support the idea that 
the continents might have been joined together in the past? 



. □I'^. Indicate with a check mark those areas that have a large numbefl|r 
of earthquakes. r 

— r western coast of the 



-eastern coast of the U S 
;thc state you live in 



37 



25 



Si 



m 

w 



midway bclwcen North America and Europe 
eastern coast of South America 



□ 1-4. Which theory or model exphiins the pattern of earthquakes on 
the earth, sea-tloor spreading or the contraction theory? Explain your 
answer. 



□ 1-5. Lcx)k at the combined drawing in your textbook of the three 
landscapes. (Page 9, Figure 1-4 in your textbook.) Which section, A, B, 
or C (see the left margin), contains features that are most like the 
landscape where you live? ' 



SELF-EVALtJATION 2 List the numbers of all the resources you used for this chapter. 



□2-1, What interpretations can you make from the following observa- 
tions: The tilt ^ edimentary rocks reported on the side of a mountain 
is 21"*. Several ..^^sils of animals that once lived in ocean water have 
been located within the rocks. 



2-2, You should prepare 
in advance several bags, 
each containing 1 

sample of pink granite 

> 

(06) and 1 sample of red 
sandstone (19) , 1 hand 
^ lens and 1 nail. 



□2-2. Obtain from your teacher the rock samples 06 and 19. Describe 
very carefully the appearance of each rock- 



Do you (hnik (he kkKs wcir (ormcd in diflcitrnt ways.^ I xplaii^ yout 
answer. 



Identify at least one mineral in each rock. 



□2-3. Suppose you visited the mountain shown in the picture below 
to collect rocks. As you collected your rocks, suppose you found that 
most of them were one of three types— glassy, frothy, or fine-grained 
crystalline. Predict how the mountain was formed. 



"if^itwiiinrr' -^-rf-r - -- -r^ ^.^.. ^ ..^ 




1 ]2-A. I)csi-!ihc- ihc paxc-sscs (hat pu^l^al^ly <(>rfn<H! [he riH'k Ic^dirc 
puMiMccI below. 





□2-5. Describe how the mountains on the next page were probably 
formed. 











— A— ' — ^ — ^ — 
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-Vli-'y." '-i; 



'■ ^ '^-^r w-^^ 1.. 






□2-6. Predict how the mountains shown in question 2-5 will look in 
the distant future. 



It - ■ " 

□2*7. Suppose the I4nd around the Gulf of Mexico were m 
the future* Describe what you think the mountains would look like. 
What 'kind of rocks would you expect to find? 
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SELF-FVAIUATION 3 y ||^^. nuinbcfs o( all the icsouiccs you uscti loi ihis chaplci. 



[ J3~1. What docs the layered rock tell you about (he history of the 
landscape shown in Uie picluie below? 









. '■•KtA- ^^c. V,^^ \ l ^ • ■' > • • 



B 



Questions 3-3 through 3-4 refer to Figures A and B above 



□ 3-3. What are the major differences between the two streams in terms 
of potential energy? kinetic energy? erosive ability? rate of flow? size 
of particles carried in stream? 



□3-4, Predict what you thinlc the landscape in each picture may look 
like in the future. 



It 




I ]3-5. riic (igluc below shows a iivcm flowing' lowaid \\\c boltoin of 
the pajzc* Willi a series of iiieaiuleiinj.' f>eruls Make a skeleh showing 
whal you think will be ifie path of tlie rivei some linie in llic future, 
lixplain your sketch. 



□ 3-6. Some of the most fertile farmland in the United States is now 
on the bottom qf the Gulf of Mexico near the moulh of the Mississippi. 
Where did it come from? How did it get w^here it is? 



i 



SELF -EVALUATION ^ List the numbers of all the resources you used for this chapter. 



□4.1. The following statements were made by axi ISCS student about 
the landscape shown on the next page. Place a check mark (/) next 
to each statement that you agree with. For those that you disagree 
32 «^ with, state your reasons. 



ii 













> ■" V 










v.*^' 



Th<jre docs hbrappcar to be any evidence of upHjfi in^thi* area 




V 



. ■ S - 



:7| 



'■ : • tL The rock outcrops a^ A arc probably more resistant rock than 
the tXKk on the shore. • 




The waves break because of i^tciference or friction with the 
■ ; 8eaH>ottom/>,': "'t.^f 



.■-/■-:i;## ^^% i- 'Thii debris fthat hiiiaccumulatcd at the bottqffi of the chff B 






■^1 




/ 



□4-2- For each diagram below, sketch a pattern that you bchcvc 
describes the waves as they approach the shore. 



.1 




^ WAVES ^ 



LAND 





□4.3. Use the picture below to aiBwcr the following questions. 
Do you think the beach house is in a good location? Why? 




'•■.■.•>J 




SELF EVALUATION "ANSWER KEY 




SELF-EVALUATION 1 \ 

1-1. Re3ourt:e$ have been provided to help you answer the questions that are raised-iii each of 
the chapters this unit. When you meet a resource question, you will be referred tp a cluster 
of lesoufces located at the end of the chapter. It is your responsibility to select and do the resource 
or itsources that seem most appropriate. In some cases you will only have to do one or two 
letources to answer a resource problem, while in other cases you may have to use all the resources 
in a cluster. There are other places you might go for information— to your library, films, or even 
your community itself. . ^ 

1-1. The observations that have been used to support continental drift arc varied. They include 
the location of glacial features, such as grooves in rock and deposits of glacial till, on continents 
panted by oceans. This has led to the inference that these features could only exist if the 
IhtinenU were together during an ancient ice age. Another line of evidence you might have 
mentioned is the location of similar- sequences of rocks on the Southern Hemisphere continents. 
See Resources I and 2 if you had trouble. 

1-S. The following places would have large numbers of earthquakes: western coast of U.S, and 
midway between North America and Europe (mid-ocean ridge). If you live in a western state, 
you might have said the state you live in. The answers to t^iis question arc based on Activity 
l-3» where you plotted the locations of a large number of earthquakes. Check your completed 
map of earthquakes, or look at the map on page 20 of Crusty Problems. \ 

1-4. Sea-floor spreading see^s to account for the pattern of earthquakes. ^According to the theory^ ^ 
new cnut is forming at the mid-ocean ridges and spreading away from the»e areas. Crust is pulled 
back into th^ crust at deep-sea trenches. Thus, earthquakes should occur where the action is. 
In this case the action is along the mid-ocean ridges, the western edges of conUnents of North 
America and South America, across central Europe into Turkey and across to I^di^^ Thus, you 
should have noted that there are belts of earthquakes indicating the places where crustal plates 
ait spreading apart or coming together. Review Resources 3 and 4 if you had trouble. 

IHl Your answer to this question depends on where you live. You may live in a mountain region, 
or you may live in the midlands. You may even live near the seashore. You can ask your teacher 
to check your answer. More than likely, you will recognize the kind of landscape of the nearby 
countryside even if you live irt a city. v 



SELF EVALUATION 2 / 

2*1. Y(ni mi^lit have mi^iic (if thr fbllowmj* in!crprri;i!i(>ii\ Sc()ifnri»lan' rtxls with n till of ^.P 
have hccn uplifted fioin then iiii^iiuil pcniiioii M»c fiut (ossils o{ sea aniniah ar^/'found 
in a inoiintaiii ini^»hl liave led vtui \k\ say itiat ilie laiui was uplifted lioin tl)e .sea (oi sea level 
weui d(iwn) Review pagei 27 00 if Y(i" missed this 

2-2. RiHrk sample (V). wliirh is n pink ^ininte. is ami posed nu>ic than one a^inpi^neiiC or ininerat 
It C4>uiains a hlack niineial. a |)jnk tnincral. and an of! wlute nniu i.il I he nnneials ( luirnblendc, 
f chispai. and 4jiiarl7 respei*HveI\'>"'tmve an unci locking! tcxtuic and aie landoinly arranged in the 
rv^ck Sample 19 is a sandstone 1 ho lOck is red in color, aiul if you examined it under a hand 
lens you piohahly noted tliat it appears to l>e composed of one mineral \\ is uoninleikK'king. 
Sec f>4gc^ 31-32 \\ you had lioublc dc^cribnig ihe lotks. 

You shiuild have concluded fioin your observations that the rocks were formed in different 
ways. Sample 06 was probahlv formed by the cooling ol a hot molten material beneath the crust. 
The sandstone was probablv formed from the aLcuinulation of quart/ prams in water, which were 
later cemented together If you had trouble making intcrpretatiorr, see Resource.s 6, 7, and 8. If 
yon could not identify the mineral, check Resource 11. 

2-3. The evidence suggests that the mountain is volcanic If you look at the picture, you will 
sec the monntam is cone-shaped, winch is typical oi volcanoes 1 he rocks described are igneous, 
which indicates that Ihey are formed from molten material Sec the section on Mono craters on 
pages 37 39, and check Resource 13. 

2-4, The rock was apparently a flik^lying sedimentary rock that became folded l>ccausc of pressures 
squeezmg in from the sides. AJtnodel used to interpret fohlmg ls describedi^ in Resource 18. 

2-5, The mouutams picturc<t^ue wedge-sha|Kd. One explanation for the formation of wedge- 
shaped moirtitains is slippage along a fauh or an uplift. Whatever description you gave to help 
explain the shape of the mountains and their uplift is okay Us long as it provides^ for the steep 
wcdgc-^hapo of the mountains. If you would like some help on this, see pages 35-37 artd'Hesource 
17. ^ 

2-6. Today, the ntou^^Ltins in the picture ace steep aiul jagged. In the distant future, they may 
look quite different. They may be \crj smooth. It is also p^issible that folding may occur. As 
' time passes, vegetation may increase on the mountains. These are only a few of the many 
predictions you could have made. It is im|>ortant for you to include in your prediction the ide« 
that in the distant future these mountains may look very different tK^jn^they do today. 

2- 7. If the land around the Gulf of Mexico were uphfted tn the future, the mountains would 
very likely be composed of ripple-marked, lilted rock. I he area would probably have a great 
deal of sedimentary rock with impressions of small sea creatures and many shells. It is not likely 
that this event will happen in your lifetim^ or even in the next few hundred years. However, 
you might like to think about it. Since a tremendous amount of soil and silt is being dumped 
into the Gulf of Mexico from the surrounding rivers (hat empty into it, it is quite possible that 
this could happen someday. 

SELF-EVALUATION 3 

3- 1. The rock, because of its horizontal layers, is apparenUv sedimentary. It was probably forced 
\ when sediments were 'deposited underwater. These sediments could have hardened into rx»s by 

^olxemical action. Thllt, the cliff here was probably underwater a long time ago. See Resources 
7, 8. and 9 in Chapter 2 for information about how this area may have been formed. 

3-V The greater the kinetic energy of a stream, the greater its erosivcability. Increasing the slope 
of a^^tream makes the water fl^w faster. Sircanis with high slopes should erode more material 
than t^osc with gentle slopes. The more water in a streatn. the greater its capacity to carry material 
away, ^ou should have noted that the smoothness of the bed alfects the velocity. Increased 
smoothness increa.scs the velocity. If you need to review these ideas, .sec Resource Cluster B in 
Chapter A , ^ 



i9 



3-3. llic scream in picmrc A is i\ mciindcring 5ircam flowinj!; along rcliiiivcly flal jjioiind The 
stream in piciiirc B is obviously a niouiuaiii sireanv f alling d<*)wn a }>lo|>eii area 1 he iwo si renins 
are quite different. One is moving rclaliveiy slowly, prtsiing and winding, while the other is moving 
very rapidly. I'hey are alike in ehal ihey are both rt>in|K>scd ^ol moving waier and \H>ih jiircams 
hive energy. Wiih reference lo each variable you may have included the following You may 
have said that the stream in picture B ha.s more kinetic energy and the stream in (uciure A has 
more potential energy if you assumed that it was at a high elevation. There is another jfSy you 
could look at energy in these situations You could consider that becanse ol iLsJiciglJCihe mountain 
stream also has potential energy. As the water pinnges down the mountain, its |Si)tential energy 
decreases. When you talk about kinetic and potential energy, everything de^>ends on yotir point 
of view. 

See pages 103 and KM for more information abi^nt energy For the miandering stream in A, 
the outer bank of the river is being eroded by faster water, which ftas more kinetic energy. For 
the mountain stream in B, most erosion is probably taking place as the water hits in the lowest 
part of^thfe picture. See Resources 28 and 36 for erosive ability. The rate ojj flow is probably 
greater in river B than in A. The size of the particles being carried in A arc probably smaller 
(mud and silt size) whereas, because of the higher velocity, large panicles can be carried in B. 
See Resources 27 and 28.. < 

3^. In the fXiturc river A may change its course many times, As it changes ils course, it may 
leave behind small lakes and islands. It is possible that the river may even disappear, leaving 
behind a dry channel. It may even increase in size, covenng a much larger area. In the distant 
fbture, 1 huge waterfall may be formed in the landscape shown in picture B. or (here may be 
a series of waterfalls, one after the other. There's also a possibility that a large gorge may be 
carved out of the rock. See Resource 36 for river A, and 33 for river B. 

3-5. Your sketch should sibow the continued erosion of the outer bends of the strcanj^lTiis would 
cau5C cutoffs or oxbows to occur. One possible path is shown here: 




3-i* The Mississippi River drains a large portion of the midlands' of the Uo^d Stites. If you 
look ftt the map in Resource 25, you will see that the Mississippi flows many, many miles through 
the midlands. Its orij^in is about Bemidji* Mirinesota, from whence^it flows south into the Gulf 
of Mexico. The area through which the Mississippi flows contains some of the most fertile farmland 
. in the United States. As the.river flows aiid tributaries Join wij^h the Mississippi, the water carries 
away the soil from these farmlands. Eventually, this soil is dumped in the Gulf of Mexico. }f 
you ever visit the harbor at . New Orleans, you will see huge pumps that work continuously to 
remove the sand from the bottom of the harbor in order to keep the channel open. 
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SELF-EVALUATION 4 

4-1. You shoiiKI have checked (agreed) ileiiis b, c, and d. If you dul nol agree with these, check 
Resouae 38 for t>, 39 for C. and Activiiies 4-1 through 4-3 for d. You may not have chocked 
a, since there i& evidence of i former beach or bench at a higher elevation I'he flat surface in 
the upper center of the photograph well above the cuneiu beach might have been lifted to thit 
elevation. Of cx)urse. you might have said that ocean level went down, and you could alu> be- 
right. 

4-2. The wave patterns might have looked like these: 



LAND 




WAVES 



LAND 




7^ 



B 



Check Resource 40. For your information A is an example of waves bending bccauj^of rcfractkm, 
and B because of diffraction. ^ 

4-3. If you studied the picture carefully, you probably came to the conclusion that this coastline 
docs not receive violent wave action except perhaps during a storm. The beach house is sitting 
relatively unprotected. However, if you look closely at the trees, you will notice that they do not 
seem to be bent in any one direction, indicating that this area docs not receigNong periods of 
strong winds from a single direction. Probably the beach house is in a goodHocatton except, of 
course, in the event of a hurricape. You should have come to the concliSion that the picture 
was taken at low tide. (You can see a double row of seaweed and trash deposited along the beach 
as the tide went out.) Whether or n(tt there are sandbars in this area is a^ore difficult question. 
You really have to study the picture very carefully. If you do, you will see a jetty in the foregroiiiKl. 
This was built to prevent the transport of sand. If you visited this area, you would find that there 
are many sandbars, and sand could be transported up the coast. But the jetty has been built 
purposely to interrupt the wave actibn that transports this sand. Checl^ Resource 46 for Airther 
information. 

4-4. If you have studied the chapter on the midlands, you already know that tons of sand and 
sih are carried by the Mississippi River as it flows into the Gulf of Mexico. As the Misstsstppi 
River enters the Gulf, it slows down and drops some of its load. If the harbor were not continuously 
dredged, it would soon disappear, because the sand would pile up higher «nd higher, 

4*5. You should hayc placed D for depositional features and E for crosional features as shown 
below. You can find Airther information on each feature by referring to the resources or pages 
listed next to each feature. 
J^sandbar — Retotirpc^46 
^ sea cave-— Page 161, and Resource 3S 
D Resource 46 





My Progress 



Keep track of your progress in the course by plotting the percent 
correct for each Self Kvahiaiion as you complete it. 



Percent correct 



Numher correct 
Number of questions. 



X 10() 



To find how you are doing, draw lines connecting these points. After 
you've tested yourself on all chapters, you may want to draw a best fit 
line. But in the meantime, unless you always get the same percent 
correct, your graph will look like a series of mountain peaks. 
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